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DESCRIPTION 
COMPOSITE TOOL BAR 
Technical Field 

The present inveation relates, in general, to composite tool bars used in boring 
5 and reaming works and, more pardcvdarly, to a composite tool bar to which a bite is 
reliably mounted, and into which an insert is inserted to prevent deformation &om 
occurring due to an asymmetrical stmcture in a post-process. 

Bacl^roimd Art 

Generally, tool bars are manufactured kito longitudinal shapes to be used in 
10 boring and.reaming works for mffohi"iy>E holes in worlqpieces. Bites protrude on ends of 

the tool bars, such as a boring bar proposed in Korean Patent Laid-open Publication No. 

1989-0011661 and made ofa.carbon fiber composite material. 

However, the tool bar disclosed in Korean Patent Laid-open Publication No. 

1989-0011661 uses a hollow shaft as a composite body part Therefore, it is very 
15 difficult to form a hole or tap for moimting a bite on a region of the composite body part 

other than the md thereof. Thus, the above-mentioned conventional tool bar is not 

satisfactory in t^ms of machining accuracy and workability, which are important &ctors 

for machining tools. 

In an effort to enhance the ability of conventional tool bars, a composite tool bar, 
20 in which a composite body part 10 is covered with a metal covering 20 as shown in FIGS. 
1 and 2, was proposed in Korean Patent Laid-open Publication No. 2003-0009592 which 
was filed by the inventor of the present invention. 

FIG. 1 is a perspective view of the conventional composite tool bar. FIG. 2 is a 
sectional view of the composite tool bar of FIG. 1 to show a bite coupling structure. 
25 As shown in FIGS. 1 and 2, the composite tool bar disclosed in Korean Patent 

Laid-open Publication No. 2003-0009592 includes the composite body part 10 and the 
metal coveting 20 to cover an outer sur&ce of the composite body part 10. A plurality of 
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holes are provided on the composite body part 10 along a longitudinal direction to tecdve 
therein bites (T01~T05) and bolts (B01~B10). 

la detail, in the compo^te tool bar 100, bite mounting holes 110, uito wMdi the 
bites (T01~T05) are inserted, and bite height adjusting holes 120, into which bite height 
5 adjusting bolts ^01~B05) are insated, are formed on tiie conqpoate body part 10. As 
well, bite holdmg holes 130, into \y*ich bite holding bolts CB06~B10) are inserted to hold 
the bites (T01~T05) at predetermmed ades of toe bite mounting holes 1 10, and a groove 
160 to gather chips generated during a cutting process are formed on the composite body 
part 10. 

IQ However, in Ae oonqjoate tool bar 100 disclosed in Korean PatMit Laid-open 

Publication No. 2003-0009592, a tap is formed on an inner surfece of each of the bite 
holdmg holes 130 and the bite height adjusting holes 120 engaging with tiie bite height 
aifiusting bolts (BOI-BIO). Due to this structure parts of the composite body part 10 on 
which the plurality of holes and taps are formed are brittle. Therefore, the conventional 

15 composite tool bar 100 is problematic in that the parts of die composite body part 10 on 
which the plurality of holes and t^s are formed may be broken by engaging the bites 
(T01-T05) and the bolts ^BOI'-BIO) with the holes or by an outside force transferred 

during a cutting process. 

Furthermore, in the composite tool bar 100 disclosed in Korean Patent Laid-open 

20 Publication No. 2003-0009592, the bite holding holes 130 are formed on only one side of 
the composite body part 10. As such, the conoposite body part 10 has an asymmetrical 
shape based on a longitudinal axis thereof Accordmgly, the conventional composite tool 
bar 100 is problematic in that mechanical deformation by cutting an outer surface of the 
metal covering 20 in a post-process or thermal deformation due to a difference in 

2 5 temperature may occur. 



Brief Description of Drawings 
FIG. 1 is a pCTspective view of a convCTtional composite tool bar; 
FIG. 2 is a sectional view of tiie composite tool bar of FIG. 1 to show a bite 
coiQ)ling structure; 



2 



wo 2005/028147 



PCT/KR2004/002424 



FIG. 3 is a sectional view of a composite tool bar, to which a bite is coiq)led, 

according to an embodiment of the pies^ invention; 

figs! 4 and S ate sectional views to show modifications of the composite tool 

bar of FIG. 3; 

5 FIG. 6 is a sectional view of a composite tool bar, to which a bite is coi5)led, 

accOTding to another embodiment of tiie presoit invention; 

FIG. 7 is a sectional view to show a modification of the con^)osite tool bar of 

no. 6; 

FIG. 8 is a sectional view of a composite tool bar, to which a bite is coupled, 
10 according to a fiitflier embodimrait of tiie present mventior^ 

FIG. 9 is a sectional view to show a modification of the composite tool bar of 

FIG. 8; 

FIG. 10 is a sectional view of a composite tool bar, to which a bite is coupled, 
according to yet another embodiment of the present mvention; and 
3^5 FIG. 1 1 is a sectional view to show a modification of the composite tool bar of 

FIG. 10. 



Detailed Description of the invenlton 
Tedmical Problem 

Accordingly, tiie present invention has been made keeping in mind the above 
20 problems occurring in the prior art, and an object of the present mvention is to provide a 
composite tool bar m which an insert to receive therdn a bite is inserted at a predetermined 
position so as to soundly festen the bite to the composite tool bar, thus preventing 
deformation and damage firam occoning at a Wte coi9)ling reg^oiL 

Another object of the present invention is to provide a oonq)Osite tool bar in 
25 which an additional insert is inserted at a position symmetrical to a bite holding hole, tiius 
pteventing mechanical and thermal deformations ftom occurring due to an asymmetrical 
stmcture in a post-process. 

Tedmical Solution 

hi order to accomptish tiie above object(s), tiie present invention provides a 
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composite tool bar having a composite body part covered with a covering, with a plurality 
of bites mounted on the composite body part along a longitudinal direction. The 
composite tool bar includes a first msert inserted into tiie compoi^ body part while 
passing through tiie composite body part, with a bite mounting hole provided in the first 
insert to recdve a bite therein, and a bite height adj usting hole axially aligned with the bite 
mounting hole in flie first insert to receive fliereia a bite height adjusting bolt for adjusting 
a height of the bite inserted into the bite mounting hole; and a second insert mserted into 
tiie composite body part to be co\Q>led to a first side of the first insCTt, witii a bite holding 
hole provided in the second insert to receive therein a bite holding bolt 

Advantageous Effects 
In the composite tool bar according to the present inv^tion, an insert made of a 
predetermined material having high hardness is inserted into a composite body part. A 
bite is fitted into a hole provided in the insert Therefore, the bite does not undesirably 
move and a bite mounting part is not broken, thus increasing the workability of the bite. 

Furthermore, in tiae present invention, an additional insert may be provided at a 
predetermined position to be diametrically opposite to a second insert or, alternatively, the 
second insert, into which a bite holding bolt is inserted, may be positioned at the center of 
tiie composite tool bar. As a result, mechanical deformation and thermal deformation 
occurring due to an asymmetdcal structure is not caused. 

Best Mode 

Hereinafter, composite tool bars having bites according to embodiments of the 
present inv^ition will be described in detail with reference to the accompanying drawings. 
<First embodiments 

FIG. 3 is a sectional view of a composite tool bar, to which a bite is coupled, 
according to a first embodiment of the present invention. FIGS. 4 and 5 are sectional 
views to show modifications of the composite tool bar of FIG. 3. 

As shown in FIGS. 3 through 5, in the composite tool bar 200 according to the 
preseot invention, a metal covering 20 is using a bonding agent attached to, or interference 
fitted over a very stiff outer surESace of a composite body part 10. 

A first insert 240, v^ch is made of a metal having a high hardn^ or another 
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piedetermined material, is inserted into the composite tool bar 200 of the present invention 
in a transverse direction to cross a longitudinal axis of the composite tool bar 200. A 
second ins^ 250, \vMch is made of the same matraial as that of the first insert 240, is 

coiq>led to a predetomined side of the first insert 240. 
5 Here, the first and second inserts 240 and 250 are inserted into and fastened to the 

con^wsite body part 10 using bonding agents or throu^ interference fitting processes. 
In detail, the bonding agent is previously applied to an outra- suc&ce of each of the first and 
second inserts 240 and 250 or an inner surfece of each of the insert holes of tiie conqjoshe 
body part 10. Thraeafter, the first and second inserts 240 and 250 are inserted into the 

10 insert holes which relate to fliem. Here, the sur&ces of the first and second inserts 240 
and 250 and the insert holes of the composite body part 10 may be treated by chemicals, 
sudi as nitric add or phosphoric add, or may be medianically treated using sandpaper, 
before fbs bonding agent is appUed. Then, more satisfectory coupling is obtained 
(iMcefeiably, in the case of the mechanical surfece trealmrait, an average roughness of tiie 

15 surfeoes of the inserts and tiie insert holes of the conqwsite body part ranges firom l.Qmm 
to 3.0mm). 

Alternatively, eadi of the first and second inserts 240 and 250 have an outer 
diameter smaller than a diameter of the insert hole of the conqjosite body part 10 which 
relates to it Thus, eadi of the first and second inserts 240 and 250 may be fastened to the 
20 insert hole of the conqrasite body part 10, which relates to it, through the interference 
fitting process. 

The first insert 240 has a bite mounting hole 210 to receive therein a Wte 
(T01~T05), and a bite height adjusting hole 220 vMch is axially aligned with the bite 
mounting hole 210 to recdve fcerdn a bite hei^ adjusting boh (801-605) for adjusting 
25 a height of the bite (B01~B05) inserted into tiie bite mounting hole 210. The bite hdght 
adjusting hole 220 of the first insert 240 is ti?jped foi engagement with the bite height 
adjusting boU (B01~B05) (see, FIGS. 1 and 3). 

A bite holding hole 230 is provided in the second insert 250 to receh/e therein a 
bite holding boh (B06~B10) which holds the bhe (T01~T05). The bite holding hole 230 
30 is tapped foe engagement with the bite hei^ adjusting bolt (B06~'B10). 
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As described above, the first and secoxid inserts 240 and 250, each of which is 
made of metal or another very haid mateiial, are inserted into and securely &stened to the 
composite body part 10 using bonding agents or through an interference fitting process. 
The bite (T01-T05) is held by the bolts (BOI-BIO) in the inserts. Therefore, even 
5 though the composite tool bar 100 of the present invention, to whidi the bite (TOl-TOS) is 
mounted, is affected by outside force during a repeated cutting process, sorew threads of 
the bite height adjusting hole 220 and the bite holding hole 230 of the first and second 
inserts 240 and 250 are not easily wom or broken, and the bite (T01-T05) is not 
undesirably removed fix>m the first insert 240. 

10 A method for manufacturing the composite too bar 200 is as follows. 

First, the composite body part 10 is covered with the metal covering 20. The 
insert holes are formed on the composite tool bar 200 to receive the first and second inserts 
240 and 250 therein. Thereafter, the first and second inserts 240 and 250 are sequentially 
inserted into and fastened to the insert holes which relate to them, using the bonding agents 

15 or through the interfer^ce fitting processes. The bite mounting hole 210, the bite height 
adjusting hole 220 and the bite holding hole 230 may be formed in the first and second 
inserts 240 and 250 after the first and second inserts 240 and 250 are inserted into the 
insert holes. Alternatively, they may be formed in the fast and second ins^ 240 and 
250 before the first and second inserts 240 and 250 are inserted into the insert holes. 

20 The composite tool bar shown in FIG. 4 is manufactured by a method different 

fix>m the composite tool bar 200 of FIG. 3. 

In detail, insert holes are formed on a composite body part 10 to receive first and 
second inserts 241 and 251 IherdrL The first and second inserts 241 and 251 are inserted 
into and fiistened to the insert holes, which relate to them, using bonding agents or through 

25 interfoim^ce fitting processes. Thereafter, a metal covering 20 is v^smg a bonding agent 
attached to, or interference fitted over an outer sur&ce of the composite body part 10. A 
bite mounting hole 210, a bite hei^ adjusting hole 220 and a bite holding hole 230 are 
formed on predetermined positions on v^ch tiie first and second inserts 241 and 251 are 
formed. 

30 The composite tool bar of FIG. 4 has the same structure aiKl operation as those of 
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the composite tool bar 200 of FIG. 3. However, parts 21 and 22 of the metal covering 20 
cover parts of ends of tiie first and second inserts 241 and 2S1» unlike llie con^osite tool bar 
of FIG. 3. Therefore, in the composite tool bar of FIG. 4, the jBrst and second inserts 241 
and 251 are firmly mounted in the conc^osite body part 10 by the siq)poit of the metal 
5 covering 20 surrounding the first and second inserts 241 and 251. 

As shown in FIG. 5, in the present invention, a metal covering 20% provided in a 
bite mounting region thereof on which insert holes iare formed, may have a predetermined 
thickness smaller than the metal covering 20 provided on other regions of tiie composite tool 
bar 200. Thus, the corrq>osrte tool bar 200 has in the bite mounting region thereof a 
10 predetermined outer diameter smaller than that of the other regions. Therefore, the metal 
covering 20^ of the bite mounting region is prevented &om being processed in a post-process 
in that tiie outer sur&ice of the conq)osite tool bar 200 is processed. 
<Second embodimenP^ 

FIG. 6 is a sectional view of a composite tool bar, to which a bite is coupled, 
15 according to a second embodiment of the present invention. FIG. 7 is a sectional view to 
show a modification of the composite tool bar of FIG. 6. 

hi the composite tool bar 300 according to the second embodiment shown in 
FIGS. 6 and 7, a first insert 340, on vs^ch a bite mounting hole 3 10 is formed, and a third 
insert 360, on which a bite height adjusting hole 320 is formed, are coupled to each other, 
2 0 thus executing tiie same role as the first insert 240 of the first embodiment 

In a detailed description, the first insert 340 having therein tiie bite mounting hole 
310 has at a first end thereof a predetermined diameter wider than an average diameter 
thereof like a shape of a round flat head sa:ew. An out^ sur&ce of a second end 3 70 of the 
first insert 340 is t2q)ped. The third insert 360 having therein the bite height adjusting hole 
2 5 320 has a predetermined diameter wider than an average diameter thereof in a shape similar 
to tiiat of the first insert 340 like the sh^e of the round flat head screw. An outer sur&ce 
of a second end 371 of the thud ins^ 360 is t^ped to en^^ with the second end of the 
first insert 340. The first and third inserts 340 and 360 are inserted into an insert hole of a 
composite body part 10 of tiie composite tool bar 300 such that the second ends 370 and 371 
30 ofthem engage with each other. 
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A method for manu&ctuiing the composite tool bar 300 is as follows. 
First, a metal covering 20 is using a bonding agent attached to, or interference 
fitted over an outer surface of the composite body part 10. The insert hole is formed on 
the composite body part 10 to receive the first and third inserts 340 and 360 therein. 
5 Ihereafier, the first insert 340, which has therein the bite mounting hole 310 and is tapped 
at the out^ surface of the second end 370 thereof, and the third insert 360, which has 
therein the bite height adjusting hole 320 and is tapped at the outer surface of the second 
end 371 thereof, are tightened into the insert hole in opposite directions. That is, the 
second ends 370 and 371 of the first and third inserts 340 and 360 engage with each other. 
10 The first ends of the first and third inserts 340 and 360, which are wide in diameter, are 
stopped by the composite body part 10. Thus, the first acd third inserts 340 and 360 are 
firmly fastened to the insert hole. Hiereafter, another insert hole is formed on the 
composite body part 10 to receive a second insert 350 therein. The second insert 350 
having therein a bite holding hole 330 is inserted into and fastened to this insert hole using 
15 a bonding agent or through an interference fitting process. 

A composite tool bar shown in FIG. 7 is manufactured by a method different 
fix>m the con^osite tool bar 300 of FIG. 6. 

* 

In detail, an insert hole is formed on a composite body part 10 to receive first and 
tiiird inserts 341 and361 therdn. Tlie first and third inserts 341 and 361, each of which is 

20 tapped at an end tiiereof, are ins^ted into the insert hole. Iliereafler, another insert hole is 
formed on a side of the first end 341 to receive a second insert 351 thereiiL The second 
insert 35 1 is inserted into and fiistmed to itns insert hole using a bonding agent or through an 
interference fitting process. 

As such, after the plurality of inserts are inserted, an outer surface of the conq)osite 

25 body part 10 is covered with the metal covering 20. A bite mounting hole 310, a bite 
height adjusting hole 320 and the bite holding hole 330 are formed through the metal 
covCTng 20. 

Tlie conq)Osite tool bar of FIG. 7 has the same stmcture and operation as those of 
the composite tool bar 300 of FIG. 6. However, parts 21 and 22 of the metal covering 
30 cover parts of ends of the first and second inserts 341 and 351, unlike the composite tool bar 



8 



wo 2005/028147 



PCT/KR2004/002424 



of FIG. 3. Hieacefoie, in tiie composite tool bar of FIG. 7, ihe first, second and third inserts 
341, 351 and 361 aie firmly mounted in Ihe composite body part 10 by Ihe support of the 
metal covering 20 surrounding fhe first, second and Ifaird inserts 341, 35 1 and 361. 

Hereinafter, technique preventing deformation fix>m occurring during the 
5 - machining process due to residual stress resulting fix>m the asymmetrical bite coupling 
stmcture or the coupling of different materials in the conq)Osite tool bar ^will be described. 

<rhird embodiment 

FIG. 8 is a sectional view of a composite tool bar, to vMch a bite is coupled, 
according to a third embodiment of the present invention. FIG. 9 is a sectional view to 
10 show a modification of the composite tool bar of FIG. 8. 

In the composite tool bar 400 according to the third embodiment shown in FIGS. 
8 and 9, an additional insert 480 is provided at a predetermined position to be diametrically 
opposite to a second insert 450 having a bite holding hole 430. Thus, even vAien the 
composite tool bar 400 rotates quickly during the machining process, mechamcal 
15 deformation and thermal deformation occurring due to an asymmetrical structure do not 
occur. 

A method for manu&cturing tiie coroposite too bar 400 of FIG. 8 is as follows. 
First, a metal covering 20 is using a bonding agent attached to, or interference fitted 
over an outer surface of the coniposite body part 10. An insert hole for insertion of tiie 
20 second insert 450, and another ins^ hole for insertion of the additional insert 480 are 
formed at predetermined positions of Ifae oonq>osite body part 10 to be diametrically 
opposite to each other based on a longitudinal axis of the composite body part 10. 

Thereafter, the second insert 450 and the additional insert 480 are inserted into and 
listened to the insert holes which relate to them, ushig bonding agents or through an 
25 interference fitting process. An insert hole for insertion of a first insert 440 is thereafter 
formed on the composite body part 10. An inner sur&ce of this insert hole is tapped. 

Next, the first insert 440, an outer sur&ce of which is tiQ)ped, eo^es witii the 
insert hole that relates to it In the composite tool bar 400, bonding agents may be appUed 
to both the outer sur&ce of the first insert 440 and the inner sur&ce of the insert hole to 
30 ftist^ the first insert 440 to the insert hole more firmly. Furth^more, both a bite mounting 
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hole 410 and a bite height adjusting hole 420 may be fonned on the first insert 440 after the 
first insert 440 is inserted into the composite tool bar. Altemadvd^y, they may be fonned 
on the first insert 440 before the first ins^ 440 is inserted into the composite tool bar. The 
composite tool bar shown in FIG. 9 is manufactured by a method differaat fiiom the 
5 composite tool bar 400 of FIG. 8. 

First, insert holes for msertions of a second insert 4S1 and an additional ins^ 480 
are fonned on a composite body part 10. Thereafter, the second insert 451 and the 
additional insert 480 are inserted into and fastened to the insert holes that relate to them, 
using bonding agents or through int^er^ce fitting processes. Next, an insert hole for 

10 insertionof a first insert 441 is fonned on the composite body part 10. An inner sur&ce of 
this ins^ hole is t^ped. Thereafter, Oiq first insert 441 of which an outer sur&ce is tapped 
is tightened into the tapped insert hole. The composite body part 10 is, thereafter, covered 
with a metal covering 20. A bite mountmg hole 410, a bite height adjusting hole 420 and a 
bite holding hole 430 are fonned at predetermined positions tiuough the metal covering 20. 

15 The compodte tool bar of FIG. 9 has the same stmcture and operation does of tiie 

composite tool bar 400 of FIG. 8. However, parts 21 and 22 of the metal covering cover 
parts of ends of the first and second inserts 441 and 451, unlike the composite tool bar of 
FIG. 8. Th^efore, in the composite tool bar of FIG. 9, the first and second inserts 441 and 
4S1 are firmly moimted in the composite body part 10 by the si^port of the metal covering 

20 20 surroimding the first and second inserts 441 and4Sl. 

<Fourth embodiments 

FIG. 10 is a sectional view of a composite tool bar, to \sduch a bite is coupled, 
according to a fourth embodiment of the present invention. FIG. 1 1 is a sectional views 
to show a modification of the composite tool bar of FIG. 10. 

25 In the composite tool bar 500 shown in FIGS. 10 and 1 1, a second insert 550, on 

A^vhich a bite holding hole 530 is formed, is inserted into the composite tool bar 500 to be 
peipendicular to a first insert, on which botii a bite mounting hole 510 and a bite height 
adjusting hole 520 are formed, at the center of a cross-section of the con^site tool bar 500. 
Thus, the second insert 550 is symmetrical with respect to the center of the composite tool 

30 bar 500. In tiiis case, the bite holding hole 530, into wfaidbi a bite holding boh 0305-^10) 
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is tightened, is formed away fiom the center axis of the composite tool bar 500 to allow the 
bite to be securely held. Therefore, it is prefotable that a diameter of tiie second insert 550 
be larger than Ifaat of the second inserts 250, 350 and 450 of the first tiirough third 
embodiments. Due to the above-mentioned stmcture, even \^dlen tiie composite tool bar 
5 500 speedily rotates during tiie machining process, mechanical deformation and thermal 
deformation occurring due to an asymmetrical structure are not caused. 

A method for manufacturing tiie composite tool bar 500 shown in FIG. 10 is 
similar to that of the composite tool bar 400 of the third embodiment shown in FIG. 8, and it 
is as follows. 

1 0 First, a metal covering 20 is using a bonding agent attached to, or inteif0:ence fitted 

over an outer sur&ce of a composite body part 10. An insert hole for insertion of the 
second insert 550 is formed on the composite body part 10. The second insert 550 is 
inserted into and listened to tiiis insert hole using a bonding agent or through an interference 
fitting process. Tbereafler, another insert hole for insertion of the first insert 540 is formed 

15 at a predetermined ix>sition on the composite tool bar 500 to be perpendicular to the second 
insert 550 at the center axis of the composite tool bar 500 vA^q being symmetrical with 
respect to tiie center of tiie composite tool bar 500. This ins^ hole is tapped. 

Next, flie first insert 540, an outer surface of which is tapped, engages with the 
insert hole which relates to it Li the consposite tool bar 500, bonding ^ents may be 

2 0 applied to both the outer sur&ce of the first insert 540 and the inn^ sur&ce of the insert hole 
to &sten the first insert 540 to the insert hole more firmly. Furthermore, both a bite 
mounting hole 510 and a bite height adjusting hole 520 may be formed on the first insert 540 
after the first insert 540 is inserted into the composite tool bar. Alternatively, they may be 
formed on the first insert 540 before the first insert 540 is inserted into the conq)osite tool 

25 bar. 

A method for manu&cturing the composite tool bar shown in FIG. 11 is similar to 
that of the composite tool bar of tiie tiiird embodimrat shown in FIG. 9, but it difi^ fix)m 
the mettiod for manu&cturing the composite tool bar 500 of FIG. 10. 

In a detail description, an insert hole for insotion of a second insert 551 is formed 
30 in a composite body part 10. Hiereafier, the second insert 551 is inserted into and &stened 
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to the insert hole that relates to it, using a bonding agent or through an interference process. 
Next, another insot hole for insertion of a first insertion S4 1 is formed in the composite tool 
bar to be perpendicular to the second insert 550 at the center ads of the composite tool bar. 
An inn^ surface of this insert hole is tapped. Thereafter, the first insert 541, an outer 
5 sui&ce of vAdoh is t£Q>ped, is tightened into the tapped insert hole. The composite body 
part 10 is, thereafter, covered with a metal covering 20. A bite mounting hole 510, a bite 
height adjusting hole 520 and a bite holding hole 530 are formed at predetermined positions 
through the metal covering 20. 

The conq)osite tool bar of FIG. 1 1 has the same structure and opQ:adon as does tibe 

10 con:iposite tool bar 500 of FIG. 10. However, parts 21 and 22 of tiie metal covering cover 
parts of ends of the first and second inserts 541 and 551, unlike the composite tool bar of 
FIG. 10. Therefore, in the composite tool bar of FIG. 1 1, the first and second inserts 541 
and 551 are firmly mounted in the compodte body part 10 by the support of the metal 
covering 20 surrounding the first and second inserts 541 and 551 . 

15 Although the composite tool bar of the present invention has been disclosed with 

the accompanying drawings for illustrative purposes, it only shows preferred embodiments 
of the present invention, and does not limit the present invention. In addition, Ihose 
skilled in the art will ^preciate that various modifications, additions and substitutions are 
possible, without departing fix>m the scope and spirit of the invention as disclosed in the 

20 accompanying claims. 
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